1,3-Dioxolanes are widely used as protecting groups for the carbonyls and 1,2-diols in the synthetic chemistry of carbohydrates and steroids. 9 and Re catalysts. 10 However, these methodologies limit the general synthesis of various dioxolanes due to the low yields, relatively long reaction times, the use of large amounts of catalyst, and the lack of reactivity depending on the types of oxiranes. In the course of our mechanistic studies on catalytic reactions of Cu(II), imines, and ethyl diazoacetate (EDA) in acetone, 11 we observed Cu(II) catalyzed the reaction of carbonyl compounds with EDA to give the corresponding 1,3-dioxolanes (Scheme 1). The copper catalyst might act as Lewis acid to form the 1,3-dipolar intermediates or oxiranes which further react with carbonyl compounds to give the 1,3-dioxolanes.
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Thus, the preparation of 1,3-dioxolanes from epoxides has been investigated using copper catalyst in acetone solvent (Scheme 2). Both aryloxiranes and alkyloxiranes gave the corresponding1,3-dioxolanes in moderate to high yields in the presence of copper(II) triflate in acetone at room temperature (Table 1) . 13 The two diastereomers were separated by chromatography and their structures were determined by 1 H NMR. 4 The rate of dioxolane forming reaction is dependent on the nature of the substituents on the oxirane ring. In case of aryloxiranes, the rate of product formation was fast in the presence of 2 mol% of catalyst and the reaction was completed within 4 h at room temperature (Table 1, entries 1-7). With alkyloxiranes the rate of product formation was slow under same reaction conditions and the reaction was performed using 5 mol% of copper triflate for longer reaction times (7 h) ( Table 1 , entries 9-10). Especially the rate of monoalkyl-substituted oxirane was very slow at room temperature (entry 8). The Lewis acid-catalyzed reaction of an oxirane with a carbonyl compound proceeds via complexation of the acid with the oxygen atom of oxirane, followed by nucleophilic attack on the oxirane by the carbonyl oxygen to form the dioxolane ring formation. Therefore, inversions of configuration have been found to occur for Lewis acid catalyzed additions of oxiranes to carbonyls. However, the reaction of aryloxiranes under present reaction conditions was found to be less stereoselective and both cis-and trans-phenyloxiranes gave transdioxolanes as major products (Table 1 , entries 3-6). On the other hand, trans-α-methylstilbene oxide 1g showed the higher stereoselectivity (entry 7). In contrast to aryloxiranes, the reaction of alkyloxiranes was completely stereospecific, cis-alkyloxiranes giving only trans-dioxolanes (entries 9-10).
The dioxolane formation reactions also gave the rearranged aldehydes or ketones as side products. Lewis acid catalyzed rearrangement of oxiranes to carbonyl compounds is well-known reaction. This reaction proceeds by coordination of a Lewis acid on the oxygen atom, cleavage of a C-O bond to form an electron-deficient carbon center at the more substituted carbon atom, and migration of a substituent to 18 and VO(OEt)Cl 2 19 were reported for this purpose, a few are both regioselective and catalytic. 1-Aryloxiranes (entries 1-4) underwent rearrangement by hydride shift to give the corresponding aryl-substituted carbonyls as the only isolable compounds. On the other hand, stilbene oxides underwent phenyl migration instead of hydrogen to afford the corresponding diphenylacetaldehydes (entries 5-7). The rearranged carbonyl compounds of alkyloxiranes were not observed except for cis-decene oxide 1j (entries 8-10). Presumably, the carbocation formed by the initial cleavage of oxirane is much less stabilized in alkylsubstituted oxirane compared to that in aryl-substituted one.
The rearrangement reaction was performed in dichloromethane in the presence of 2 mol% Cu(OTf) 2 at room temperature and trans-stilbene oxide 1e underwent rapid rearrangement to afford 2,2-diphenylethanal 3e in 98% yield (Scheme 3).
1,3-Dioxolane formation reactions were performed from trans-stilbene oxide in 3-pentanone and cyclopentanone instead of acetone solvent (Scheme 4). Higher yield was obtained with cyclopentanone in comparison with 3-pentanone which is sterically encumbered compound.
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Also, chiral (S)-styrene oxide was converted into the corresponding optically active (R)-2,2-dimethyl-4-phenyl-1,3-dioxolane in 87% yield and 43% ee. Optical purity was determined by GC analysis (Supelco Chiral cyclo β -DEX 325) for 1,2-diol which was obtained from the hydrolysis of 1,3-dioxolane (Scheme 5).
In summary, we prepared 1,3-dioxolanes in high yields from oxiranes using copper triflate as Lewis acid catalyst in acetone solvent. Also, trans-stilbene in dichloromethane afforded the rearranged carbonyl compound in high yield. Investigations concerning the copper-catalyzed regioselective rearrangement of oxiranes to aldehydes or ketones are underway.
